Exploring the "iron shuttle" hypothesis in chelation therapy: effects of combined deferoxamine and deferiprone treatment in hypertransfused rats with labeled iron stores and in iron-loaded rat heart cells in culture.
Although iron chelation therapy results in a significant improvement in well-being and life expectancy of thalassemic patients with transfusional iron overload, failure to achieve these goals in a substantial proportion of patients underlines the need for improved methods of treatment. In the present studies we used selective radioactive iron probes of hepatocellular and reticuloendothelial (RE) iron stores in hypertransfused rats and iron-loaded heart cells to compare the source of iron chelated in vivo by deferoxamine (DFO) or by deferiprone (L1) and its mode of excretion, to examine the ability of DFO and L1 to remove iron directly from iron-loaded myocardial cells, and to examine the mechanism of their combined interaction through a possible additive or synergistic effect. Our results indicate that L1 given orally is 1.6 to 1.9 times more effective in rats, on a weight-per-weight basis, than parenteral DFO in promoting the excretion of storage iron from parenchymal iron stores but shows no advantage over DFO in promoting RE iron excretion. Simultaneous administration of DFO and L1 results in an increase in chelating effect that is additive but not synergistic. The magnitude of this additive effect is identical to an increase in the equivalent (weight or molar) dose of DFO alone rather than the sum of the separate effects of L1 and DFO. This finding is most probably the result of a transfer of chelated iron from L1 to DFO. These observations may have practical implications for current efforts to design better therapeutic strategies for the management of transfusional iron overload.